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© Solid state imaging device having dual-h-ccd with a compound channel. 



© A solid state imaging device having a horizontal 
transfer register formed of a plurality of transfer 
sections for alternately transferring a signal charge 
of the same pixel in the horizontal direction wherein 
a signal charge can be distributed between respec- 
tive transfer sections in consideration of the amount 
of signal charges handled by the respective transfer 
section. In a first horizontal transfer register (4) hav- 
ing transfer sections (4a) and (4b), a control gate 
section (5) that distributes signal charges between 
the respective transfer sections (4a) and (4b) has on 
its one region a potential barrier section (13) formed 
along the horizontal transfer direction. After a signal 
charge of the amount determined by an area of that 
region and a potential (height) of the potential barrier 
section (13) was accumulated in the control gate 
section (5) at its region where the potential barrier 
section (13) is not formed, the signal charge is 
distributed between the transfer sections (4a) and 
(4b) by holding the potential of the potential barrier 
section (13) at middle level. 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates generally to solid 
state imaging devices and, more particularly, is 
directed to a solid state imaging device of a so- 
called all pixel read out type. 

Description of the Prior Art: 

Conventional CCD (charge-coupled device) sol- 
id state imaging devices include two horizontal 
transfer registers, for example, in order to improve 
a resolution. Signal charges of odd-numbered lines 
and signal charges of even-numbered lines are 
simultaneously transferred by the two separate 
horizontal transfer registers and signal charges of 
two lines are read out during 1H (H is a horizontal 
scanning period) to thereby read out full pixels. 

In order to increase the amount of signal 
charges that the horizontal transfer register can 
handle sufficiently, the channel width of the hori- 
zontal transfer register must be increased in accor- 
dance therewith. 

The reason for this is that, when an amplitude 
of a horizontal transfer clock is made constant, the 
amount of signal charge handled by the horizontal 
transfer register is proportional to the area of the 
horizontal transfer register per bit so that the 
amount of signal charges handled by the horizontal 
transfer register can be increased by increasing the 
channel length and channel width of the horizontal 
transfer register per bit In this case, however, the 
channel length of the horizontal transfer register 
per bit is restricted by the dimensions of an image 
section so that only the channel width of the hori- 
zontal transfer register is allowed to be increased 

However, if the channel width of the horizontal 
transfer register is increased, then intensity of elec- 
tric field produced in the horizontal transfer register 
is decreased by the horizontal transfer clock ap- 
plied to the transfer electrode. The intensity of 
electric field is decreased particularly at the central 
portion of the horizontal transfer register in the 
channel width direction. 

As the intensity of the transfer electric field is 
decreased, a transfer rate of signal charge in the 
vertical direction of the horizontal transfer register 
is lowered Consequently, it is frequently observed 
that a part of signal charges cannot be transferred. 

Therefore, in the conventional CCD solid state 
imaging device of all pixel read out type, when 
signal charges of one line are parallelly transferred 
from the register at the image section side to the 
register at the opposite side of the two horizontal 
transfer registers, the signal charges cannot be 
transferred completely There is then the risk that 



an image quality is deteriorated. 

The assignee of the present application has 
previously proposed a CCD solid state imaging 
device of all pixel read out type in which a horizon- 
5 tal transfer register at the image section side is 
formed of transfer sections of a plurality of stages 
(e.g., two stages) and signal charge of the same 
pixel is horizontally transferred by these transfer 
sections individually in order to increase the 
10 amount of signal charges by the horizontal transfer 
registers without lowering the transfer rate in the 
horizontal transfer register (see Japanese laid-open 
patent publication No. 3-72790). 

A schematic structure and operation of such 
75 previously-proposed CCD solid state imaging de- 
vice will be described below. 

FIG. 1 of the accompanying drawings shows a 
structure of the conventional CCD solid state imag- 
ing device. As shown in FIG. 1, a CCD image 
20 sensor section 3 of an interline transfer type com- 
prises a plurality of photo-sensors 1 arrayed at the 
unit of pixel in a two-dimensional fashion and a 
plurality of vertical transfer registers 2 disposed at 
every vertical column of these photo-sensors 1 to 
25 vertically transfer signal charges generated by the 
photo-sensors 1. 

A first horizontal transfer register 4 is disposed 
under the image section 3. The first horizontal 
transfer register 4 comprises two transfer sections 
30 4a, 4b that simultaneously transfer a signal charge 
of one line in the horizontal direction in a divided 
fashion. These transfer sections 4a, 4b are sub- 
stantially the same in channel width. The transfer 
sections 4a, 4b are spaced apart a little and ar- 
35 ranged in parallel to each other and unitarily 
formed as one body in an output section. A sum of 
channel widths of the transfei sections 4a, 4b be- 
comes the channel width of the first horizontal 
transfer register 4. The value of this channel width 
40 of the first horizontal transfer register 4 is set 
sufficient so that the amount of signal charges 
handled by the first horizontal transfer register 4 
can be increased sufficiently. 

In the first horizontal transfer register 4, a con- 
45 trol gate section 5 is disposed between the two 
transfer sections 4a, 4b. A signal charge of the 
same pixel is distributed to transfer sections 4a t 4b 
under the control of the control gate section 5. 
Under the first horizontal transfer register 4 is 
so disposed parallelly a second horizontal transfer 
register 6 with a small distance from the first hori- 
zontal transfer register 4_ The channel width of the 
second horizontal transfer register 6 is set to be 
substantially the same as that of the first horizontal 
55 transfer register 4. 

A transfer gate section 7 is disposed between 
the first and second horizontal transfer registers 4 
and 6. Under the control of the transfer gate sec- 
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tion 7, the signal charge of one line that was 
transferred from the vertical transfer registers 1 to 
the first horizontal transfer register 4 is further 
transferred to the second horizontal transfer regis- 
ter 6. 

The signal charges horizontally transferred by 
the first and second horizontal transfer registers 4, 
6 are converted by output sections 8i, 82 into 
signal voltages and then developed as outputs 
OUT1, OUT2, respectively. 

Since the first horizontal transfer register 4 is 
formed of the transfer sections 4a, 4b of a plurality 
of stages (two stages in this example) as described 
above, the channel widths of the respective transfer 
sections 4a, 4b are narrow although the channel 
width of the first horizontal transfer register 4 is 
large on the whole. Thus, intensity of transfer elec- 
tric field can be prevented from being lowered, and 
a transfer rate with which the signal charge is 
transferred through the first horizontal transfer reg- 
ister 4 to the second horizontal transfer register 6 
can be avoided from being lowered. 

In other words, the amount of signal charges 
handled by the first horizontal transfer register 4 
can be increased without lowering the transfer rate 
in the first horizontal transfer register 4. 

In the first horizontal transfer register 4, signal 
charges that had been separately transferred by 
the transfer sections 4a, 4b in the horizontal direc- 
tion are joined together again in the output section 
81 so that the amount of signals charges handled 
by the first horizontal transfer register 4 per bit is 
constant regardless of the amounts of signal 
charges respectively transferred by the two transfer 
sections 4a, 4b. 

The amounts of signal charges that the two 
transfer sections 4a, 4b handle per bit are deter- 
mined by the channel length and channel width of 
one bit. Therefore, when signal charges are distrib- 
uted by the two transfer sections 4a, 4b, if the 
amount of signal charges distributed to one transfer 
section exceeds the amount of signal charges that 
the transfer section can handle, then all signal 
charges of one pixel cannot be transferred com- 
pletely although the amount of signal charges han- 
dled by the first horizontal transfer register 4 is 
increased 

Therefore, when signal charges are distributed 
between the two transfer sections 4a, 4b, signal 
charges must be distributed between the two trans- 
fer sections 4a, 4b in consideration of the amounts 
of signal charges handled by each of the two 
transfer sections 4a, 4b. 

OBJECTS AND SUMMARY OF THE INVENTION 

Therefore, it is a general object of the present 
invention to provide an improved solid state imag- 



ing device in which the aforesaid shortcomings and 
disadvantages encountered with the prior art can 
be eliminated 

More specifically, it is an object of the present 
5 invention to provide a solid state Imaging device in 
which a signal charge can be distributed in consid- 
eration of an amount of signal charges handled by 
respective transfer sections in a horizontal transfer 
register formed of a plurality of transfer sections for 
10 alternately transferring a signal charge of the same 
pixel in the horizontal direction. 

It is another object of the present invention to 
provide a solid state imaging device in which a 
signal charge can be transferred from a horizontal 
75 transfer register at an image section side to a 
horizontal transfer register at the opposite side 
more smoothly in the vertical direction. 

According to an aspect of the present inven- 
tion, there is provided a solid state imaging device 
20 provided on a semiconductor body which com- 
prises a plurality of photo sensing elements ar- 
ranged in a matrix configuration for receiving a light 
therein and producing a signal charge correspond- 
ing to the amount of the received light, a plurality 
25 of vertical charge transferring devices, each vertical 
charge transferring device arranged at one side of 
a vertical line of the photo sensing elements, for 
receiving the signal charge from the photo sensing 
elements and transferring the signal charge in the 
30 vertical direction, a first horizontal charge transfer- 
ring device connected to the vertical charge trans- 
ferring devices for receiving the signal charge 
transferred from a first group of alternate vertical 
charge transferring devices and transferring the 
35 signal charge in the horizontal direction to a charge 
detecting section, a second horizontal charge trans- 
ferring device connected to the vertical charge 
transferring devices for receiving the signal charge 
transferred from a second group of alternate verti- 
40 cal charge transferring devices which are not se- 
lected as the first group of the alternate vertical 
charge transferring devices and transferring the 
signal charge in the horizontal direction to the 
charge detecting section, the first horizontal charge 
45 transferring device comprising first and second 
horizontal shift registers, each the first and second 
horizontal shift registers extending in the horizontal 
direction, a control gate electrode disposed be- 
tween the first and second horizontal shift registers 
so and having a plurality of gate portions, each gate 
portion corresponding to the first group of alternate 
vertical charge transferring devices, and a potential 
barrier under the control gate electrode wherein the 
signal charge received from the first group of al- 
55 ternate vertical charge transferring devices Is dis- 
tributed into the first and second horizontal shift 
registers. 
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In accordance with another aspect of the 
present invention, there is provided a method of 
operating a solid state imaging device provided on 
a semiconductor body having a plurality of photo 
sensing elements for receiving a light therein and 5 
producing a signal charge, a plurality of vertical 
charge transferring devices for receiving and trans- 
ferring the signal charge from the photo sensing 
elements to first and second horizontal charge 
transferring devices, the first and second horizontal to 
charge transferring devices each for receiving and 
transferring the signal charge from the vertical 
charge transferring devices to a charge detecting 
section This method comprises the steps of re- 
ceiving the signal charge from a first group of is 
alternate vertical charge transferring devices in the 
first horizontal charge transferring device, accu- 
mulating the signal charge under both a first hori- 
zontal shift register and a control gate, dividing the 
signal charge by a potential barrier located under 20 
the control gate and distributing a part of the signal 
charge to the first horizontal shift register, transfer- 
ring the distributed signal charge in the first hori- 
zontal shift register to the charge detecting section, 
shifting and distributing a remaining part of the 25 
signal charge accumulated under the control gate 
to the second horizontal shift register, and transfer- 
ring the distributed signal charge in the second 
horizontal shift register to the charge detecting 
section. 30 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following detailed description of 
an illustrative embodiment thereof to be read in 
conjunction with the accompanying drawings, in 35 
which like reference numerals are used to identify 
the same or similar parts in the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

FIG. 1 is a plan view showing a structure of a 
conventional CCD solid state imaging device of 
all pixel read out type in which an amount of 
signal charges handled by a horizontal transfer 
register can be increased and also a transfer 45 
rate of signal charges between horizontal trans- 
fer registers can be increased; 
FIG. 2 is a plan view of a CCD solid state 
imaging device according to an embodiment of 
the present invention and illustrating one portion so 
of the first horizontal transfer register 4 in FIG 
1; 

FIG. 3 is a timing chart of respective pulses 
applied to the solid state imaging device of FIG. 
2, and to which references will be made in 55 
explaining operation of distributing signal 
charges; and 
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FIG. 4 is a diagram of potential in a cross 
section taken through the line IV - IV in FIG 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will now be described in 
detail with reference to the drawings. 

FIG. 2 is a plan view of a CCD solid state 
imaging device according to an embodiment of the 
present invention, and illustrating only a part of the 
first horizontal transfer register 4 shown in FIG. 1. 

As shown in FIG. 2, the first horizontal transfer 
register 4 is comprised of a plurality of stages, for 
example, two stages of the transfer sections 4a, 4b 
that are driven to horizontally transfer signal 
charges of one line transferred from the image 
section 3 (see FIG. 1) in a divided fashion. These 
transfer sections 4a, 4b are substantially the same 
in channel width and disposed paraJlelly with a 
small distance therebetween. 

On the substrate of the first horizontal transfer 
register 4. an accumulation gate electrode (shown 
by a one-dot chain line) 11 and a transfer gate 
electrode (shown by a two-dot chain line) 12 are 
alternately arrayed in the horizontal transfer direc- 
tion to form an electrode pair. The accumulation 
gate electrode 11 and the transfer gate electrode 
12 are driven by two-phase horizontal transfer 
clock pulses </>H1, *H2 applied to these electrode 
pairs. 

Between the transfer sections 4a and 4b is 
disposed the control gate section 5 that is used to 
distribute signal charges of the same pixel between 
the transfer sections 4a, 4b. 

The control gate section 5 has on its one 
portion region of the transfer section 4a side a 
potential barrier section 13 extended along the 
horizontal transfer direction. 

The potential barrier section 13 is formed by 
implanting impurity of conductivity type opposite to 
that of impurity forming a transfer channel at the 
position at which the potential barrier section 13 is 
to be formed or by implanting impurity of the same 
conductivity type in the region of the control gate 
section 5 except the position at which the potential 
barrier section 13 is to be formed. Further, the 
potential barrier section 13 can be formed by con- 
trolling a film thickness of a gate oxide film (not 
shown) of the control gate section 5 In FIG. 2, a 
hatched area 14 represents a channel stopper sec- 
tion. 

Operation of distributing signal charges in the 
first horizontal transfer register 4 thus arranged will 
be described next with reference to a timing chart 
forming FIG. 3 and a potential diagram forming 
FIG 4 
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In FIG. 3, <>VH2 is a gate pulse applied to a 
gate electrode 15 of the output section of the 
vertical transfer register 2, and $H1 is a first phase 
pulse of the two-phase horizontal transfer clocks 
4HHG is a gate puise applied to a gate electrode s 
16 of the control gate section 5. A horizontal trans- 
fer clock puise <*>H2 of a second phase is not 
shown in FIG 3 because the horizontal transfer 
clock pulse 4>H2 is constantly held at high level at 
a timing of distributing a signal charge. 10 

FIG 4 is a diagram of potential at a cross 
section taken along the line IV - IV in FIG. 2. In 
FIG. 4, times T1 to T5 are corresponding to times 
T1 to T5 In FIG. 3, respectively. 

Time T1 shows the condition just before a 75 
signal charge is transferred from the vertical trans- 
fer register 2 to the first horizontal transfer register 
4. 

When the gate pulse <frVH2 goes to high level 
at time T2, a signal charge is transferred from the 20 
vertical transfer register 2 to the first horizontal 
transfer register 4 At time T2, the clock pulse $H1 
is low in level so that the potential of the transfer 
section 4b is shallow. Also, since the clock pulse 
<t>H2 is held at high level as described above and 25 
the gate pulse 4HHG also is high in level, poten- 
tials of the transfer section 4a and the control gate 
section 5 are deep. 

Therefore, the signal charge from the vertical 
transfer register 2 is transferred to the transfer 30 
section 4a and the control gate section 5. In par- 
ticular, much signal charges are accumulated in the 
region of the control gate section 5 other than the 
potential barrier section 13 because the potential 
barrier section 13 is formed on the control gate 3s 
section 5. 

After the signal charges had been accumulated 
in the control gate section 5, at time T3, potential 
of the gate pulse *HHG is held at middle level and 
potential of the potential barrier section 13 is 40 
changed to the middle level in a range where such 
potential can be fluctuated, whereby signal charges 
of the amount corresponding to the area of region 
and potential (depth) of the potential barrier section 
13 are accumulated in the control gate section 5 at 4$ 
its region in which the potential barrier section 13 
is not formed. 

In consideration of the amount of signal 
charges transferred by the transfer section 4b, the 
amount of the signal charges is determined by the so 
area of the control gate section 5 at its region in 
which the potential barrier section 13 is not formed 
and the potential of the potential barrier section 13. 
This amount of signal charges becomes the 
amount of signal charges transferred by the trans- 55 
fer section 4b. At that time, the potential of the 
potential barrier section 13 is set to be the same as 
or deeper than the potential of the transfer section 
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4b 

Since the amount of signal charges that can be 
accumulated in the control gate section 5 is limited, 
signal charges that could not be accumulated in 
the control gate section 5 are overflown from the 
potential barrier section 13 and accumulated in the 
region of the transfer section 4a. That is to say. the 
amount of signal charges transferred by the trans- 
fer section 4a in the horizontal direction becomes 
equal to the signal charge amount that results from 
subtracting the amount of signal charges horizon- 
tally transferred by the transfer section 4b from the 
amount of all signal charges transferred from the 
vertical transfer register 2 

At time T4, the clock pulse 4H1 goes to high 
level and the potential of the transfer section 4b 
becomes deep so that signal charges accumulated 
in the control gate section 5 are transferred to the 
transfer section 4b At the next time T5, the gate 
pulse $HHG goes to low level, whereby the poten- 
tial of the control gate section 5 becomes shal- 
lowest. 

According to a series of the aforesaid opera- 
tion, the signal charges of the same pixel trans- 
ferred to the first horizontal transfer register 4 from 
the vertical transfer register 2 are distributed be- 
tween the transfer sections 4a and 4b on the basis 
of the amount of signal charges handled by the 
transfer section 4b. 

In the first horizontal transfer register 4, the 
signal charges distributed between the transfer 
sections 4a and 4b are returned to the signal 
charge of one pixel amount again after they had 
been transferred in the horizontal direction 

In order to restore the signal charge of one 
pixel amount, the channels of the transfer sections 
4a, 4b must be coupled together, for example, in a 
final stage of the first horizontal transfer register 4, 
i.e., place in which the first horizontal transfer regis- 
ter 4 need not be divided into two stages, whereby 
separated signal charges can be formed Into a 
lump of signal charges again when signal charges 
are transferred in the horizontal direction. 

The place in which the first horizontal transfer 
register 4 need not be divided into two stages is, in 
the structure of FIG. 1, for example, a place where 
signal charges need not be transferred from the 
first horizontal transfer register 4 to the second 
horizontal transfer register 6, to be more concrete, 
a horizontal dummy bit or the like where an effec- 
tive pixel signal is not transferred from the vertical 
transfer register 2 to the first horizontal transfer 
register 4. 

While the three-value level clock is used as the 
gate pulse *HHG and the signal charge is distrib- 
uted at the middle level thereof as described 
above, the gate pulse $HHG is not limited to the 
three-value level clock and the following variant 
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also is possible That is, if a speed at which the 
gate pulse $HHG fails is decreased adequately by 
some suitable means such as a delay circuit or the 
like, then it becomes possible to distribute signal 
charge- 5 

While the present invention is applied to the 
solid state imaging device in which the first hori- 
zontal transfer register 4 is divided into two stages 
as described above, the number of stages that the 
first horizontal transfer register 4 is divided is not io 
limited to two stage and may of course be three 
stages or more. 

When signal charges need not be distributed 
between the transfer sections 4a. 4b in consider- 
ation of the amount of signal charges handled by is 
the respective transfer sections 4a, 4b, signal 
charges can be distributed between the transfer 
sections 4a and 4b by making the potential of the 
control gate section 5 become shallow without 
changing the potentials of the transfer sections 4a, 20 
4b after the signal charges from the vertical trans- 
fer register 2 had been accumulated fn the whole 
first horizontal transfer register 4 including the con- 
trol gate section 5. 

In this case, although signal charges are dis- 25 
tributed between the transfer sections 4a and 4b 
without considering the amount of signal charges 
handled by the respective transfer sections 4a, 4b, 
signal charges can be transferred more smoothly 
from the first horizontal transfer register 4 to the 30 
second horizontal transfer register 6 in the horizon- 
tal direction because potential of the control gate 
section 5 in the first horizontal transfer register 4 
(Image section 3) side is high but is low in the 
opposite side due to the potential barrier section 13 35 
existing In the control gate section 5. 

As described above, according to the present 
invention, in the first horizontal transfer register 
having transfer sections of a plurality of stages, the 
control gate section that distributes signal charges 40 
between respective transfer sections has at its one 
portion of region the potential barrier section 
formed along the horizontal transfer direction. After 
signal charges had been accumulated In the con- 
trol gate section, the signal charges are distributed 45 
between the transfer sections by controlling a rela- 
tive potential difference between the control gate 
section and the transfer sections. Therefore, the 
amount of signal charges transferred by one trans- 
fer section is determined by the area of the control so 
gate section at its region in which the potential 
barrier section is not formed and the potential of 
the potential barrier section. Thus, by determining 
the amount of signal charges on the basis of the 
amount of signal charges handled by the transfer ss 
section, signal charges can be distributed between 
the respective transfer sections in consideration of 
the amount of signal charges that the respective 



transfer sections can handle. 

Furthermore, since the control gate section has 
on its one portion of the region near the image 
section side the potential barrier section formed, 
the potential which is high in the image section 
side and low in the opposite side is generated in 
the control gate section- Therefore, when signal 
charges are vertically transferred from the horizon- 
tal transfer register on the image section side to 
the horizontal transfer register on the opposite side, 
such transferring of signal charges can be carried 
out more smoothly. 

Having described a preferred embodiment of 
the invention with reference to the accompanying 
drawings, it is to be understood that the invention 
is not limited to that precise embodiment and that 
various changes and modifications could be effec- 
ted therein by one skilled in the art without depart- 
ing from the spirit or scope of the invention as 
defined in the appended claims 

Claims 

1. A solid state imaging device provided on a 
semiconductor body comprising: 

a plurality of photo sensing elements ar- 
ranged in a matrix configuration for receiving a 
light therein and producing a signal charge 
corresponding to the amount of the received 
light; 

a plurality of vertical charge transferring 
means, each vertical charge transferring 
means arranged at one side of a vertical line of 
said photo sensing elements, for receiving said 
signal charge from said photo sensing ele- 
ments and transferring said signal charge in 
the vertical direction; 

a first horizontal charge transferring means 
connected to said vertical charge transferring 
means for receiving said signal charge trans- 
ferred from a first group of alternate vertical 
charge transferring means and transferring 
said signal charge in the horizontal direction to 
a charge detecting section; 

a second horizontal charge transferring 
means connected to said vertical charge trans- 
ferring means for receiving said signal charge 
transferred from a second group of alternate 
vertical charge transferring means which are 
not selected as said first group of said al- 
ternate vertical charge transferring means and 
transferring said signal charge in the horizontal 
direction to said charge detecting section. 

said first horizontal charge transferring 
means comprising: 

first and second horizontal shift registers, 
each said first and second horizontal shift reg- 
isters extending in the horizontal direction; 
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4. 



a control gate electrode disposed between 
said first and second horizontal shift registers 
and having a plurality of gate portions, each 
gate portion corresponding to said first group 
of alternate vertical charge transferring means; s 
and 

a potential barrier under said control gate 
electrode wherein said signal charge received 
from said first group of alternate vertical 
charge transferring means is distributed into w 
said first and second horizontal shift registers. 

A solid state imaging device according to 
claim 1, wherein said potential barrier is 
formed under said control gate electrode part- is 
ly, and located closely to said first horizontal 
shift register 

A method of operating a solid state imaging 
device provided on a semiconductor body hav- 20 
ing a plurality of photo sensing elements for 
receiving a light therein and producing a signal 
charge, a plurality of vertical charge transfer- 
ring means for receiving and transferring said 
signal charge from said photo sensing ele- 25 
ments to first and second horizontal charge 
transferring means, said first and second hori- 
zontal charge transferring means each for re- 
ceiving and transferring said signal charge 
from said vertical charge transferring means to 30 
a charge detecting section, which comprises 
the steps of: 

a) receiving the signal charge from a first 
group of alternate vertical charge transfer- 
ring means in said first horizontal charge 35 
transferring means; 

b) accumulating said signal charge under 
both a first horizontal shift register and a 
control gate; 

c) dividing said signal charge by a potential 40 
barrier located under said control gate and 
distributing a part of said signal charge to 

said first horizontal shift register; 

d) transferring said distributed signal charge 

in said first horizontal shift register to said 45 
charge detecting section; 

e) shifting and distributing a remaining part 
of said signal charge accumulated under 
said control gate to said second horizontal 
shift register; and 50 

f) transferring said distributed signal charge 
in said second horizontal shift register to 
said charge detecting section. 

A method of operating a solid state imaging 55 
device according to claim 3, wherein said first 
horizontal shift register is nearer to an image 
area than said second horizontal shift register. 



6. 



A method of operating a solid state imaging 
device according to claim 3, wherein said po- 
tential barrier has a same or deeper potential 
than said first horizontal shift register when 
said first horizontal shift register and said con- 
trol gate are accumulating said signal charge 

A method of operating a solid state imaging 
device according to claim 3, wherein the po- 
tential under said control gate electrode is 
made shallower when said potential barrier is 
dividing said signal charge. 
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FIG . 1( PRIOR ART) 
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FIG. 3 
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